Kinetics of drug release from a hyaluronan-steroid conjugate investigated by NMR spectroscopy.
The methylprednisolone steroid ester of hyaluronan was hydrolyzed under physiological conditions in vitro, and the kinetics of drug release was investigated by NMR spectroscopy. Transverse relaxation times are correlated with the molecular rotational freedom, which undergoes large changes for methylprednisolone when released. Multi-exponential decays were observed, which together with the corresponding population gave valuable insights into the conformational changes that occur in the biopolymer during hydrolysis. The biomaterial exists in aqueous solution in two conformations, 'collapsed' and 'water-exposed', in equilibrium. Under physiological conditions, the methylprednisolone is completely released within 48 h. Transverse relaxation times proved to be an appropriate tool for monitoring the drug release in vitro.